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Our aim was to evaluate the efficacy of a revised tuberculosis (TB) contact tracing procedure in South Glamorgan 
whereby routine annual radiological surveillance was abandoned and contacts were either discharged or referred to 
chest clinic following their initial screening. We reviewed and evaluated data from the TB contact tracing clinic, the 
Public Health Service Mycobacterium Reference Unit, Cardiff and the Consultant in Communicable Diseases 
Control, South Glamorgan Health Authority and compared these results with those of our previous study. One 
hundred and three index cases and 732 contacts were identified. Seven hundred and seven contacts, 526 close and 181 
casual, were screened, of whom 102 casuals should not have been. One hundred and sixty-one contacts were given 
BCG vaccination. Fifty-four contacts were referred to the chest clinic. Seven cases of TB were detected, all in young, 
unvaccinated, close contacts of pulmonary disease. Twenty-one contacts were given chemoprophylaxis, 20 of whom 
were close contacts of pulmonary TB and one of extrapulmonary disease. Five contacts who were screened and 
initially discharged developed TB later: in two the protocol had not been followed and three presented with 
extrapulmonary TB. Compared with the results of the previous protocol fewer contacts were unnecessarily screened 
and referrals to the chest clinic increased, as did the number given chemoprophylaxis. 
The case finding rate is similar to that found prior to the revision of the protocol. The yield from tracing casual 
contacts continues to be nil. It is very low in contacts of extrapulmonary disease. When the protocol was followed 
no case of pulmonary TB was missed. The revised protocol seems to be as effective as the previous, more complex 
protocol. In our area, one of low incidence of TB, screening of casual contacts and of contacts of extrapulmonary 
TB is not cost-effective. We will concentrate even more on screening close contacts of pulmonary TB. 
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Introduction 
The outcome of contact tracing procedures for tuberculosis 
(TB) has been shown to vary in different areas of Britain 
(l-8) the yield being greater in parts where the incidence of 
TB is higher (2,6,8). In South Glamorgan, a low incidence 
area, TB was diagnosed in 1% of contacts between 1987 and 
1989 (5). Those developing the disease were unvaccinated, 
young, close contacts of patients with pulmonary TB (five 
smear-positive and one culture-positive) and they were all 
detected at the initial screening visit. 
As a consequence of these findings and with the aim of 
improving cost-effectiveness, the procedure for contact 
tracing in South Glamorgan was modified: after initial 
screening, contacts were to be discharged or referred to the 
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chest physician. Annual chest radiographs were abandoned 
(Fig. 1). We have audited the outcome of the revised 
protocol. 
Methods 
Patients with TB in South Glamorgan during the 3-year 
period 1992-1994 and their contacts were identified from 
the records of the contact tracing clinic. Data from the 
Public Health Laboratory Service Mycobacterium 
Reference Unit, Cardiff and from the list of notifications of 
TB in South Glamorgan to the Consultant in Communi- 
cable Diseases Control (CCDC), South Glamorgan Health 
Authority for the years 199221996 were scrutinized and 
cross-referenced for each contact and index. This was done 
in order to ensure that the list of index cases for 1992-1994 
was complete and to identify any cases of TB that may have 
developed later among their contacts. 
For each index case we recorded sex, ethnic origin, TB 
site, and the results of the sputum smear and culture 
in those with pulmonary TB and histological and 
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FIG. 1. Local protocol for TB contact tracing. 
microbiological results of the extrapulmonary ones. For 
each contact, age, sex, ethnic origin, closeness of contact, 
BCG vaccination status and details of Heaf tests, X-rays 
and follow-up were recorded. Close contacts were defined 
as members of the same household sharing bathroom and 
kitchen facilities, and very close associates such as boy/ 
girlfriend or frequent visitors to the home of the index case. 
The screening procedure followed in each instance was 
compared with the local protocol (Fig. 1). 
Results 
South Clamorgan has a population of 408 600 that includes 
952% whites, 1.9% of Indian subcontinent origin and 0.5% 
black Africans (9). 
There were 103 index cases over the 3-year period (57 
white, 25 Indian subcontinent origin, 16 black Africans and 
five other origins). Sixty-eight had pulmonary TB of whom 
31 were found to be sputum smear-positive. Twenty-eight 
were smear negative or had no sputum to expectorate and 
in four, who had been diagnosed abroad, smear status was 
unknown. Five were diagnosed on autopsy. Nine index 
cases had not been notified to the CCDC by their doctors 
but the contact tracing clinic nevertheless learned of them 
and traced their contacts as usual. 
Seven hundred and thirty-two contacts were identified; 
four of whom were already under medical care and had 
recent chest radiographs and two of whom could not be 
contacted. Seven hundred and twenty-six contacts (539 
close) were given contact tracing clinic appointments. 
Forty-seven either failed to attend for screening (19) or did 
not co-operate completely with screening procedures (28). 
Thus 707 contacts were fully screened. A comparison with 
the outcome of our previous protocol is shown in Table 1. 
Tuberculosis was diagnosed in seven contacts all of 
whom were close contacts and discovered on the initial 
screening. None had previously received BCG vaccination 
and six were children less than 11 years old. One of the 
seven was known to have been in contact with a smear- 
positive index case. Five, all African, were contacts of two 
overseas index cases whose smear status was unknown. The 
seventh had been a contact of a child with TB whose smear 
status could not be determined because of inability to 
produce sputum. 
Five cases of TB developed later among contacts 
screened and cleared initially. In two of these the protocol 
had not been followed correctly: they had positive Heaf 
tests but chest radiographs were not performed. Both 
belonged to the same family and presented with symptoms 
later. The other three had been managed according to 
protocol but later developed extrapulmonary TB. 
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TABLE 1. Details of initial screening of contacts 
Previous protocol (5) Current protocol 
No. of index cases 
Contacts 
No. identified 
No. screened 
No. unnecessarily screened 
Heaf tests 
No. tested 
Appropriately 
Inappropriately 
Inappropriately omitted 
Chest radiographs 
No. having radiographs 
Appropriately 
Inappropriately 
Inappropriately omitted 
BCG vaccination 
No. given 
Appropriately 
Inappropriately 
Inappropriately omitted 
Referral to chest clinic 
No. referred 
TB diagnosed 
Chemoprophylaxis 
101 
611 732 
596 (97.5%) 707 (96.5%) 
139 (23.3%) 102 (14.4%)*-F 
332 (557%) 629 (89~0%) 
237 (71.4%) 504 (80.1%) 
95 (28.6%) 125 (19.9%) 
I.12 (18.8%) 66 (9.3%) 
376 (63%) 240 (33.9%) 
289 (76.9%) 232 (96.7%) 
87 (23.1%) 8 (3.3%) 
7 (1.1%) 66 (9.3%) 
119 (20%) 161 (22.8%) 
119 (100%) 153 (95%) 
0 (0%) 8 (5%) 
38 (6.4%) 2 (0.3%) 
11 (1.8%) 52 (7.4%) 
5 (0.9%) 7 (1%) 
4 (0.7%) 21 (3%) 
103 
*Casual contacts of non-infectious index cases 
-j-Occupational contacts. 
Twenty-one contacts were given chemoprophylaxis. 
These were all close contacts; 20 of pulmonary and one of 
extrapulmonary tuberculosis (Table 2). A further 24 con- 
tacts were referred to the chest or paediatric clinics due to 
abnormal chest radiographs and/or strongly positive Heaf 
tests but were not given chemoprophylaxis. None of them 
had active infection and none developed TB later. 
For the 31 smear-positive index patients, there were 227 
close contacts, 15 of whom were given chemoprophylaxis 
and one, with TB, full treatment. Four index patients had 
been diagnosed abroad, and their sputum status was 
unknown. Five of their close contacts were found to have 
TB and were treated (Table 3). All those five were contacts 
of two index cases who thereby had proved highly 
infectious and thus very likely to have been smear-positive. 
Twenty-eight index patients with pulmonary TB were 
either sputum smear-negative or unable to produce sputum. 
They had 103 close contacts, five of whom were given 
chemoprophylaxis and one had full treatment. There were 
35 index patients with pleural or extrapulmonary TB (12 
white, 15 Indian subcontinent, six African and two other 
origins): none of their 172 contacts (148 close) developed 
TB but one of them was given chemoprophylaxis. Five 
diagnosed on autopsy to have tuberculous disease were all 
white. Twelve of their contacts (11 close) were screened 
but none received chemoprophylaxis or treatment for the 
disease. 
TABLE 2. Characteristics of contacts given chemoprophy- 
laxis* 
Age of contacts 
Up to 10 11-16 17-35 
years years years 
Sputum smear status of index 
Smear positive 
Smear negative 
No sputum available 
Ethnicity of contacts 
White 
African 
ISCf 
Closeness of contacts 
Close 
Casual 
Previous BCG vaccination 
Yes 
No 
09 04 02 
03 00 00 
02 00 00 
09 02 02 
03 00 00 
02 02 00 
14 04 02 
00 00 00 
03 01 01 
11 03 01 
*Contacts of pulmonary TB only. One close contact of 
extrapulmonary TB given chemoprophylaxis’not included 
in this table. 
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TABLE 3. The site, smear status and the yield 
Pulmonary TB 
Smear Smear Smear TB diagnosed Extrapulmonary 
+ve -ve unknown at autopsy TB 
Index patients 31 28 4 5 35 
Close contacts 221 103 50 11 148 
Chemoprophylaxis 15 5 1 
Tuberculosis diagnosed 1 1 5 
Out of 240 chest radiographs performed, only eight 
(3.3%) were not indicated. Six hundred and twenty-nine 
(89%) Heaf tests were done, 504 (80%) appropriately. Heaf 
tests were repeated in 123 contacts. Conversion from 
negative to positive was observed in 18: 15 were contacts of 
smear positive pulmonary tuberculosis, one of unknown 
smear status but who proved highly infectious and thus 
could legitimately be presumed smear-positive, one of 
an index case discovered on autopsy and one of 
extrapulmonary TB. 
One hundred and sixty-one contacts (117 close) were 
given BCG vaccination. Five others failed to attend for 
proposed vaccination and one refused. Eight vaccinations 
(5%) were given inappropriately: three had Heaf tests 
grade 2 and five were close contacts of sputum smear- 
positive pulmonary disease who had initial Heaf tests 
O-l but were not retested for conversion prior to vacci- 
nation. Two contacts with Heaf tests grade 1 positive, who 
should have been given BCG vaccination, were not offered 
it. 
Discussion 
Our study reaffirms that contact tracing in pulmonary TB 
is worthwhile: 1% of contacts screened were found to 
have disease and treated. Three percent were given chemo- 
prophylaxis and 22% were vaccinated with BCG. I 
Compared with the results of our previous protocol we 
found that fewer people were screened unnecessarily, 
and Heaf testing was more appropriately performed. 
More chest radiographs but fewer BCG vaccinations were 
inappropriately omitted. Referrals to the chest clinic 
increased as did the number given chemoprophylaxis. The 
percentages of contacts discovered with TB were much the 
same suggesting that our modified, simpler protocol has 
been as effective as the previous protocol. 
Among the contacts who had been screened according to 
the protocol we could find no evidence that any developed 
pulmonary TB in the 2-5 years after they had been 
screened. Three contacts did present with extrapulmonary 
TB after they had been screened and discharged but annual 
radiographic follow-up would not have helped in their 
diagnosis. Two contacts developed pulmonary TB after 
initial screening and discharge but the protocol had not 
been followed in these two situations, 
Our audit has identified other lapses in adherence to the 
protocol: out of 707 contacts screened, 181 were casual 
contacts, none of whom were found to have infection or to 
require chemoprophylaxis. They need not have been 
screened (5). 
The results of the current study reinforces our decision to 
abandon annual radiographic follow-up and support the 
suggestion in the guidelines published by the British 
Thoracic Society in 1994 that once proper initial screening 
had taken place there is little yield from subsequent annual 
radiographic follow-up and that in some areas such 
follow-up might be unnecessary (10). Since 89% of the 
conversions on repeat Heaf tests were seen in contacts of 
smear-positive index cases, there is a case for limiting the 
loop of repeating the Heaf test only in Heaf-negative close 
contacts of smear-positive disease (10). 
The suggestion that in England and Wales 1% of close 
contacts of index cases with extrapulmonary TB will 
develop disease (11) seems to be an overestimate for South 
Glamorgan: no contact of extrapulmonary TB developed 
disease. Only one was given chemoprophylaxis. The inci- 
dence of infection among close contacts of extrapulmonary 
TB generally reflects the background incidence in a given 
population (10). Taking the findings of the Edinburgh 
group in conjunction with ours, we would now recommend 
that in our area contacts of extrapulmonary TB are not 
screened (8,12). This group forms about a third of the 
index cases, so not screening their contacts would save a 
significant amount of time, effort and,money. An exception 
might possibly be made for young children in the same 
household who could be tuberculin tested and if negative 
given BCG. 
The yield from tracing casual contacts is very low or nil 
and the results of the current study further support the 
recommendation that they need not be routinely examined 
(5,813). We propose amending our, protocol so that only 
close contacts of pulmonary TB will be traced and the effort 
thus saved by concentrated on improving adherence to the 
protocol. 
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